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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the flight 
distance by further lowering the center of gravity and 
deepening the depth of the center of gravity. 
SOLUTION: The iron golf club head has a cavity 8 
surrounded by ribs 4 to 7 in on the back face 3. On the 
inner wall surface, facing the cavity 8, of the rib 4 on the 
sole 9 side, an extended back wall 10A is formed 
extending along the back face 3 up to near the sole 9. 
An inclined wall 10B is formed by cutting the inner side 
of the rib 4 in such way that the wall extends diagonally 
backwards from the lowest part of the extended back 
wall 10A and a wedge-shaped second cavity 10 is 
formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an iron golf club head and its manufacture approach. 
[0002] 

[Description of the Prior Art] By establishing a crevice (cavity) in the face tooth-back section of a head, 
and distributing weight, the iron golf club head conventional cavity back type raised the moment of 
inertia of the circumference of the central axis of a head, and has been designed utterly. 
[0003] 

[Problem(s) to be Solved by the Invention] Even if it formed one cavity in the back face like before and 
changed the center-of-gravity location according to the flesh condition of the rib of the perimeter of a 
cavity, low center-of-gravity-ization was attained further and there was a limit in making the center-of- 
gravity depth deep. 

[0004] Then, this invention can attain low center-of-gravity-ization further, and the center-of-gravity 
depth is also made deep and it aims it at offering the iron golf club head which aimed at flight distance 
buildup, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] In the iron golf club head which has the cavity by which this invention 
was surrounded with the rib in that perimeter by the back face on the rear face of a face in order to attain 
the above-mentioned object While forming the extended rear-face wall prolonged to near the SOL along 
with a back face in the internal surface which turned to the cavity side of the rib by the side of a SOL 
The rib inside is deleted, a dip wall is formed and the profile wedge-like 2nd cavity is formed so that it 
may extend in slanting back from the bottom of the extended rear-face wall concerned. 
[0006] 

[Embodiment of the Invention] Below, the suitable example of this invention is made reference and a 
drawing is explained. 

[0007] Drawing 1 is an I-I end-of-line side Fig. in drawing 2 , and the head body 1 has the back face 3 at 
a face 2 and its rear face, and has the cavity 8 surrounded by the rib 4 thru/or 7 in the perimeter at the 
back face 3 side. While forming extended rear- face wall 10A prolonged to about nine SOL along with 
the back face 3 in the internal surface which turned to the cavity 8 side of the rib 4 by the side of SOL 9, 
the rib 4 inside is deleted, dip wall 10B is formed, and the profile wedge-like 2nd cavity 10 is formed so 
that it may extend in slanting back from the bottom of the extended rear-face wall 10A concerned. This 
2nd cavity 10 is connected with the cavity 8. In addition, the sign 1 1 shown in drawin g 1 is a hosel 
equipped with the shaft which is not illustrated. 

[0008] In drawing 2 , the inner ribs 5A and 7A are formed the inside of the rib 5 by the side of a tow, 
and inside the rib 7 by the side of a heel, and the soffit side of these inner ribs 5 A and 7A forms the wall 
by the side of the tow of the 2nd cavity 10, and a heel. 

[0009] Drawing 3 is a front view by the side of a face 2, and shows the moment of inertia I Y of the 
circumference of the central axis passing through the center-of-gravity location G. The sign Tina 
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drawing shows a tow and Sign H shows the heel. 

[0010] Drawing 4 is the side elevation seen from Heel H side. Moreover, drawin g 5 is the side elevation 
seen from Tow T side. 

[001 1] Another example shown in drawing 6 shows what formed the 3rd cavity 12 so that it might be 
made to incline outside further in the middle of dip wall 10B of the 2nd cavity 10 and the entrance side 
of the 2nd cavity 10 might be expanded. As for theta, considering as 5-30 degrees is [ whenever / tilt- 
angle / to the back face 3 of dip wall 10B of the 2nd cavity 10 ] preferably desirable 2-45 degrees. 
Moreover, thickness from the bottom of this 2nd cavity 10 to SOL 9 is preferably set to 2-4mm 1 .5- 
6mm. 

[0012] Drawing 7 is a horizontal sectional view in the example of drawing 6 , and tow [ of the 3rd cavity 
12 ] T and Heel H side is divided with the dip wall of the inner ribs 5 A and 7 A. 

[0013] Also in which example mentioned above, as for a cavity 8, it is desirable to form in 40 - 80% of 
magnitude to the whole projected area from a tooth-back side, and it is desirable that the depth of a 
cavity 8 is also deep 1mm or more from the location of the tooth back of a top blade, i.e., the tooth back 
of a rib 6. Moreover, if especially the thickness of the rib 6 by the side of a top blade has 3.5-5.5 
desirablemm 3-6mm and it is made not much thick, a center of gravity will become high. If too thin to 
objection, it will become impossible to form a cavity 8 in the face tooth-back section. It is effective in 
suppressing impossible deformation of the face 2 at the time of impact to form dip wall 10B of said 2nd 
cavity 10. By formation of the 2nd cavity 10, the center-of-gravity depth becomes deep, that the 
moment of inertia of the circumference of a central axis ~ expanding — an RBI — Bala - flight distance 
and directivity come to be just stabilized by **. Moreover, by forming such 2nd cavity 1 0, it can be 
made thin, the member which constitutes a face 2 bends at the time of a ball stroke, and the thickness of 
the face 2 by the side of SOL 9 also becomes possible [ lengthening the flight distance of a ball using 
this bending ]. In order to aim at flight distance buildup using the bending at the time of the hit ball of a 
face 2, although the thickness of the member of a face 2 changes with construction material, 1 .5-3. 0mm, 
its 1.8-2. 5mm is especially desirable, and its 2. 0-2. 3mm is still more desirable. The width of face 
between the heel H of the 2nd cavity 10 and Tow T is smaller than the same width of face of a cavity 8, 
larger than one half, and it is formed further again so that a part for the center section of the rib 4 by the 
side of SOL 9 may be included. 

[0014] Drawing 8 manufactures the face member 20 which forms a face 2 separately [ the head body 1 ], 
carries out fitting of this face member 20 to the opening 13 formed in the head body 1, and fixes. The 
manufacture approach of the iron golf club head shown in this drawing 8 Although the head body 1 may 
be manufactured by casting by a ROSUTO wax process etc. The head body 1 which has opening 1 3 in a 
face equivalent part is manufactured by forging. At least, dip wall 10B of the 2nd cavity 10 is processed 
by machining, fitting of the face member 20 which processed a forged thing or rolled stock is carried out 
to the opening 13 of the head body 1, and the periphery section of the face member 20 is fixed by 
welding, press fit, a caulking, etc. By using the thing and rolled stock which forged the face member 20, 
the elastic deformation of a face 2 becomes is easy to be obtained. For this reason, when the tooth depth 
of corrugation (score line) is taken into consideration, the thickness of the thinnest part of the face 
member 20 has 2.6 desirablemm or less, and it is desirable to design especially in the range which is 1 .4- 
2.1mm also because of maintenance on the strength. By setting it as such thickness, the repulsion 
effectiveness of a ball increases more and contributes to flight distance buildup. Moreover, as for the 
tensile strength of the face member 20 at this time, it is desirable to choose the ingredient which is 1 000 
or more MPas. 

[0015] Subsequently, the iron golf club head as shown in drawing 8 was manufactured in the following 
way. That is, the head body 1 and the face member 20 were manufactured by forging using the nickel- 
beryllium alloy. Formation of dip wall 10B of the 2nd cavity 10 of the head body 1 and the 3rd cavity 1 2 
was formed by carrying out cutting of the rib 4. After performing such cutting and forming the 2nd 
cavity 10 and the 3rd cavity 12, fitting of the face member 20 is carried out to the opening 13 of the head 
body 1, and heat treatment was added and it was made to fix on the head body 1 and to complete 
through a polish process by welding the periphery. Compared with the case where soft iron material, 
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such as usual S20C, is forged, since reinforcement was strong, the nickel-beryllium alloy used as a head 
ingredient here had tensile strength as high as 1000 or more MPas, setting thickness of a face 2 to 3mm 
or less was completed easily, and it set thickness of the face member 20 to 2.2mm. Here, the comparison 
on the strength with a nickel-beryllium alloy and the metal currently used for the general golf club head 
is shown in a table 1 . 


[0016] 
A table 1] 

A * * 




16NI250 

1800 MPa 


AM367 

1470 MP a 


Ni-Be-£& 

1250 MPa 


SUS630 

1030 MPa 

i* » 

S2 0 C 

640 MPa 


[0017] Moreover, each specification was shown for the example of manufacture of this invention 
mentioned above, and the iron golf club (example of a comparison) common cavity back type in a table 
2. Both of the iron golf clubs were made into the number five iron. 
[0018] 

A table 2] 



^ KM 








2 5 5. 0 

2 5. 0 


2. 2 mm 

4. S 

1 8. 0 

2 7. 1 


2 5 5. 1 

2 5. 0 

S2 OC 

3. 1 mm 

4. 3 

1 8. 5 

2 8. 7 


[0019] The result of having real-******(ed) about the iron golf club of a publication to the above- 
mentioned table 2 is shown in the following table 3. 


[0020] 
[A table 3] 



Tfx— JMflil 



h-$>i>tm 


3 5.0 

4 7.2 

1.3 5 

1 5 6 

1 6 8 


3 4.8 

4 5. 9 

1.3 2 

1 5 0 

1 5 9 


[0021] When the rate of a meat which broke the ball initial velocity after impact at the head rate in front 
of impact from the result of the above-mentioned table 3 is compared, this invention example is higher 
and the golf club head of an example is [ flight distance / the / part flight distance and total flight 
distance / the golf club head of the example of a comparison ] large, and it turns out that the ball is 
flying. Here, flight distance meant horizontal distance until an after [ impact ] ball falls first on the 
ground surface, and it indicated to the above-mentioned table 3 by making into total distance the 
horizontal distance to the location at which it rolled after ball drop and stopped. 
[0022] 

[Effect of the Invention] As explained above, while forming the extended rear-face wall prolonged to 
near the SOL along with a back face in the internal surface which turned to the cavity side of the rib by 
the side of a SOL according to this invention Since the rib inside was deleted, the dip wall was formed 
and the profile wedge-like 2nd cavity was formed so that it might extend in slanting back from the 
bottom of the extended rear-face wall concerned While being able to design making a center of gravity 
deep so that a center of gravity may not become high, thickness of the SOL approach of a face can also 
be made thin, and as a whole, bending of a face becomes large and can fly a ball in the distance using 
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this bending. Moreover, since low center-of-gravity-ization can be attained making a center of gravity 
deep, moment of inertia of the circumference of a central axis can be enlarged more. Furthermore, if it is 
in the thing in which the 3rd cavity was formed, while being able to make the center-of-gravity depth 
deep more, moment of inertia of the circumference of a central axis can also be enlarged. Furthermore, 
by manufacturing a face by the face member whose head body is another member, and cutting of the 
2nd cavity or the 3rd cavity also being able to perform this face member easily by what fitted in and 
fixed to opening of a head body, and using the face member of high intensity, it becomes employable [ a 
thicker thin ingredient ] and it also becomes easy to aiim at distance buildup by bending of a face. 


[Translation done.] 
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